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(57) ABSTRACT 

Disclosed herein are a crosstalk canceling pattern for high 
speed communications and a modular jack having the same, 
Which includes a compensating capacitor on a transmission 
line to cancel crosstalk due to parasitic capacitance gener 
ated between neighboring insert pins, and includes a second 
compensating capacitor to correct phase mismatch due to 
parasitic inductance generated in insert pins and transmis 
sion lines, When a high-frequency signal is applied. The 
modular jack having the crosstalk canceling pattern for 
high-speed communications includes a housing, a printed 
circuit board, a loWer contact block, and an upper contact 
block. The hosing includes a plug insert hole, an insert pin 
locking plate, and a coupling guide part. The printed circuit 
board is a multi-layered structure having a plurality of 
compensating capacitors. The loWer contact block is 
mounted to the loWer surface of the printed circuit board. 
The upper contact block is mounted to the upper portion of 
the loWer contact block, and divides UTP cable Wires to be 
connected to IDC terminals. 
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CROSSTALK CANCELING PATTERN FOR 
HIGH-SPEED COMMUNICATIONS AND 
MODULAR JACK HAVING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a modu 
lar jack for high-speed communications, capable of trans 
mitting up to 250 MHZ per pair in UTP 4 pair cable and, 
more particularly, to a crosstalk canceling pattern for high 
speed communications and a modular jack having the same, 
Which includes an additional compensating capacitor on a 
transmission line adjacent to IDC terminals so as to correct 
phase mismatch due to inductance generated in insert pins 
and transmission lines, in addition to canceling ?rst parasitic 
capacitance generated betWeen neighboring insert pins, 
When a high-frequency signal is applied to the modular jack 
for high-speed communications, thus satisfying perfor 
mance requirements for Category 6, and eliminating a 
soldering process, therefore ensuring a high quality When 
used in a netWork. 

[0003] 2. Description of the Related Art 

[0004] Generally, When a user desires to transmit data or 
voice using a terminal, such as a computer or a telephone, 
the terminal must be connected to a communication cable, 
Which extends into an apartment unit or an office. A modular 
plug and a modular jack have been used as a connection 
means. 

[0005] FIG. 1 is an exploded perspective vieW shoWing an 
example of a conventional modular jack. As shoWn in the 
draWing, the conventional modular jack 1 includes a housing 
10 and a connector 20 mounted to the rear surface of the 
housing 10. 

[0006] The housing 10 is produced by forming a synthetic 
resin material. A plug insert hole 11 is formed in the front 
surface of the housing 10 so that a modular plug 2 is inserted 
into the plug insert hole 11. A mounting part is provided on 
the rear surface of the housing 10 so that the connector 20 
is mounted to the housing 10. The connector 20 serves to 
electrically connect the modular plug 2 to an incoming 
cable. An insert 60 is provided to one side of the connector 
20 to be electrically connected to a terminal of the modular 
plug 2, and a plurality of IDC terminals 51 is provided to an 
opposite side of the connector 20 to be connected to the 
incoming UTP cable. Further, the insert 60 and the IDC 
terminals 51 are electrically connected to each other through 
transmission lines formed on a printed circuit board 50. 
MeanWhile, an IDC-type terminal block 30 is coupled to the 
IDC terminals 51 to alloW the IDC terminals 51 to be easily 
connected to a Wire of the UTP cable. A contact block 40 is 
mounted on the IDC-type terminal block 30 to press and 
insert the Wire. 

[0007] Thus, the Wire W of the UTP cable is connected to 
the IDC terminals 51 through the IDC-type terminal block 
30 and the contact block 40. When the modular plug 2 is 
inserted into the plug insert hole 11 of the housing 10, the 
terminal of the modular plug 2 is connected to insert pins 61 
of the insert 60, thus permitting data or voice communica 
tion. 

[0008] FIG. 2 is a sectional vieW shoWing the connector 
20 of the conventional modular jack. 
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[0009] As shoWn in the draWing, the insert 60 is installed 
on one side of the printed circuit board 50 having a prede 
termined siZe, and the IDC terminals 51 are vertically 
installed on an opposite side of the printed circuit board 50. 
In this case, the insert 60 includes an insert body 62 and a 
plurality of insert pins 61 secured to the insert body 62. The 
insert pins 61 are electrically connected to the transmission 
lines through contact holes Which are formed in the printed 
circuit board 50. Further, in order to cancel crosstalk due to 
parasitic capacitance generated betWeen neighboring insert 
pins 61, a compensating capacitor 52 is provided on the 
printed circuit board 50. The compensating capacitor 52 
comprises leads Which are arranged near each other and 
have a predetermined length so as to generate an inverse 
phase capacitance on a corresponding transmission line. 

[0010] Thus, as shoWn in the equivalent circuit diagram of 
FIG. 2, When a loW-frequency signal is applied to the 
conventional modular jack 1, parasitic capacitance A is 
generated betWeen neighboring insert pins 61, Which are 
pressed by the terminal of the modular plug 2 to be parallel 
to each other, so that crosstalk is generated. HoWever, the 
crosstalk generated in the insert pins 61 is canceled by 
inverse-phase capacitance C Which is generated in the 
compensating capacitor 52 formed on the printed circuit 
board 50. Thus, the conventional modular jack 1 can per 
form loW-speed communication under 100 MHZ, for 
example, satisfying the performance requirements for Cat 
egory 5. 

[0011] HoWever, as shoWn in the equivalent circuit dia 
gram of FIG. 3, When the high-frequency signal exceeding, 
for example, 250 MHZ, is applied to the conventional 
modular jack 1, ?rst and second parasitic inductance B and 
D is generated in the insert pins 61, the transmission line 
betWeen the insert pins 61 and the compensating capacitor 
52, and the transmission line betWeen the compensating 
capacitor 52 and the IDC terminals 51. That is, the ?rst 
parasitic inductance B is generated in the insert pins 61 and 
the transmission line betWeen the insert pins 61 and the 
compensating capacitor 52, While the second parasitic 
inductance D is additionally generated in the transmission 
line betWeen the compensating capacitor 52 and the IDC 
terminals 51. 

[0012] As such, since-impedance hindering the current 
How in the insert pins and the transmission lines, that is, 
reactance, is increased in a high-frequency area, it is impos 
sible to completely cancel crosstalk simply by forming the 
compensating capacitor 52 on the printed circuit board 50. 
Thus, the conventional crosstalk canceling pattern and 
modular jack are problematic in that it is impossible to 
satisfy the performance requirements for Category 6, Whose 
maximum transmission frequency is 250 MHZ or higher. 

[0013] Further, the insert pins 61 and the IDC terminals 51 
passing through the printed circuit board 50 are secured to 
the loWer surface of the printed circuit board through 
soldering, and are connected to the transmission lines. At 
this time, a canceling pattern formed on the printed circuit 
board may be stained With ?ux, used to prevent surface 
oxidation due to high temperature during a soldering pro 
cess, so that contact points are unstable, thus leading to poor 
contact. Further, it reduces insulation resistance value. In 
order to avoid such a problem, a post operation is required. 
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SUMMARY OF THE INVENTION 

[0014] Accordingly, the present invention has been made 
keeping in mind the above problems occurring in the prior 
art, and an object of the present invention is to provide a 
crosstalk canceling pattern for high-speed communications 
and a modular jack having the same, Which minimiZes 
parasitic capacitance generated betWeen neighboring insert 
pins so as to satisfy performance requirements for Category 
6, capable of transmitting 250 MHZ per pair in UTP 4 pair 
cable, and Which minimiZes parasitic inductance generated 
in the insert pins and parasitic inductance generated in a 
transmission line betWeen the insert pins and a compensat 
ing capacitor. 
[0015] Another object of the present invention is to pro 
vide a crosstalk canceling pattern for high-speed communi 
cations and a modular jack having the same, Which addi 
tionally includes a second compensating capacitor that 
generates compensating capacitance in a transmission line 
adjacent to IDC terminals so as to correct phase mismatch 
caused by capacitance generated in insert pins and a com 
pensating capacitor and inductance generated in the insert 
pins and the transmission line, thus satisfying performance 
requirements for category 6. 

[0016] A further object of the present invention is to 
provide a crosstalk canceling pattern for high-speed com 
munications and a modular jack having the same, con 
structed so that ?rst parasitic capacitance and ?rst parasitic 
inductance generated in front of a ?rst compensating capaci 
tor are symmetrical to second parasitic capacitance and 
second parasitic inductance generated in back of the ?rst 
compensating capacitor. 
[0017] Still another object of the present invention is to 
provide a crosstalk canceling pattern for high-speed com 
munications and a modular jack having the same, Which 
eliminates a soldering process for securing the insert pins 
and the IDC terminals, achieves miniaturization to afford 
convenient mass production, and minimiZes the insertion, 
coupling, and removal of UTP cables, thus having a high 
quality used in a netWork. 

[0018] In order to accomplish the above object, the present 
invention provides a crosstalk canceling pattern for high 
speed communications and a modular jack having the same, 
Which is manufactured by assembling a housing With upper 
and loWer contact blocks having a printed circuit board as a 
connector. A modular plug is inserted into the front surface 
of the housing. 

[0019] The modular jack includes a plurality of insert pins 
electrically connected to a modular plug, a plurality of IDC 
terminals connected to an UTP cable, a printed circuit board 
connecting the insert pins to the IDC terminals via a trans 
mission line, and a ?rst compensating capacitor provided on 
a transmission line of the printed circuit board to compen 
sate for ?rst parasitic capacitance generated betWeen the 
insert pins. In this case, ?rst parasitic inductance generated 
in the insert pins and a transmission line betWeen the insert 
pins and the ?rst compensating capacitor, and second para 
sitic inductance generated in a transmission line betWeen the 
?rst compensating capacitor and the IDC terminals are 
symmetrical With respect to the ?rst compensating capacitor. 

[0020] Further, the modular jack also includes a second 
compensating capacitor, generating second compensating 

Jul. 13, 2006 

capacitance. The second compensating capacitor is provided 
in a transmission line adjacent to the IDC terminals so as to 
correct phase mismatch, due to an increase in capacitance 
caused by the ?rst compensating capacitor and an increase 
in the ?rst and second parasitic inductance. 

[0021] The modular jack is constructed so that generation 
of the ?rst parasitic capacitance and the ?rst parasitic 
inductance generated in front of the ?rst compensating 
capacitor is limited to be as small as possible, thus alloWing 
the ?rst parasitic capacitance and the ?rst parasitic induc 
tance to be more easily symmetrical to the second parasitic 
inductance and the second compensating capacitance gen 
erated in back of the ?rst compensating capacitance. 

[0022] The insert pins are vertically installed in such a 
Way as to be spaced apart from each other by a predeter 
mined distance in front and rear directions, so that inclina 
tion angles of the neighboring insert pins are differently 
changed When the insert pins are pressed by the modular 
plug, and the insert pins are not arranged to be parallel to 
each other but are staggered. Each of the insert pins is 
formed to be as short as possible, thus minimiZing the 
magnitude of the parasitic inductance generated in the insert 
pins. 

[0023] The ?rst compensating capacitor is installed as near 
the insert pins as possible, thus minimiZing the magnitude of 
the ?rst parasitic inductance generated in the transmission 
line betWeen the insert pins and the ?rst compensating 
capacitor. The second parasitic inductance generated in the 
transmission line betWeen the ?rst compensating capacitor 
and the IDC terminals is symmetrical to the ?rst parasitic 
inductance generated in front of the ?rst compensating 
capacitor. 

[0024] The printed circuit board comprises three sub 
strates and four patterned layers, transmission lines extend 
ing from the insert pins to the IDC terminals are formed on 
an upper surface of an upper substrate and a loWer surface 
of a loWer substrate, and the ?rst compensating capacitor for 
compensating the ?rst parasitic capacitance generated in the 
insert pins and the second compensating capacitor for cor 
recting phase mismatch due to compensating capacitance 
and parasitic inductance are provided on upper and loWer 
surfaces of a middle substrate. 

[0025] The upper and loWer substrates are compressed to 
be secured to the upper and loWer surfaces of the middle 
substrate, respectively. The printed circuit board is made of 
a material having a dielectric constant of 3.0 or higher, thus 
preventing capacitive coupling in a high-frequency area. 
The middle substrate has ample thickness of 1.6 mm or 
higher. 

[0026] Further, the present invention provides a crosstalk 
canceling pattern installed on a printed circuit board of a 
modular jack for high-speed communications and canceling 
crosstalk, Wherein the printed circuit board comprises three 
substrates, transmission lines extending from insert pins to 
IDC terminals are formed on an upper surface of an upper 

substrate and a loWer surface of a loWer substrate, and a ?rst 
compensating capacitor for compensating for ?rst parasitic 
capacitance generated in the insert pins and a second com 
pensating capacitor for correcting phase mismatch due to 
compensating capacitance generated in the ?rst compensat 
ing capacitor and parasitic inductance generated in the insert 
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pins and the transmission lines are provided on upper and 
lower surfaces of a middle substrate. 

[0027] The ?rst compensating capacitor is installed near 
the insert pins, and the second compensating capacitor is 
installed near the IDC terminals. 

[0028] Further, the present invention provides a crosstalk 
canceling pattern for high-speed communications, having a 
?rst compensating capacitor Which generates inverse-phase 
compensating capacitance so as to offset parasitic capaci 
tance generated betWeen a plurality of insert pins, Wherein 
a second compensating capacitor is provided in back of the 
?rst compensating capacitor, and generates second compen 
sating capacitance to correct phase mismatch due to parasitic 
capacitance and inductance generated in front of the ?rst 
compensating capacitor, and the magnitude of ?rst parasitic 
capacitance and second parasitic inductance is minimized so 
that the ?rst parasitic capacitance generated in front of the 
compensating capacitance and ?rst parasitic inductance gen 
erated in the insert pins and a transmission line betWeen the 
insert pins and the compensating capacitor, are symmetrical 
to second compensating capacitance generated in back of the 
compensating capacitance and second parasitic inductance 
generated in a transmission lines betWeen the compensating 
capacitor and IDC terminals. 

[0029] The modular jack includes a housing into Which a 
modular plug is inserted, upper and loWer contact blocks 
into Which an UTP cable is introduced, and a printed circuit 
board to connect insert pins, electrically connected to the 
modular plug, to a plurality of IDC terminals connected to 
the UTP cable via a transmission line. In this case, the insert 
pins electrically connected to the modular plug and the IDC 
terminals electrically connected to the UTP cable are elec 
trically connected to the printed circuit board through trans 
mission lines. The printed circuit board is mounted to the 
loWer portion of the loWer contact block, and the upper 
contact block is mounted to the upper portion of the loWer 
contact block, With the UTP cable inserted into the upper 
contact block. The assembly of the printed circuit board and 
the upper and loWer contact blocks is mounted to the rear 
portion of the housing. 

[0030] The housing includes a plug insert hole formed in 
a front surface of the housing so that the modular plug is 
tightly inserted into the plug insert hole, an insert pin locking 
plate provided on a loWer portion of the plug insert hole so 
that the insert pins inserted through a rear portion of the 
housing are locked to the insert pin locking plate, and a 
coupling guide part integrally provided on the rear portion of 
the housing, and having a siZe Which is suitable for accom 
modating a loWer surface of the loWer contact block. 

[0031] The insert pins are locked to the insert pin locking 
plate, and contact the transmission line of the printed circuit 
board along the shortest possible distance. The printed 
circuit board comprises a multi-layered structure having a 
plurality of compensating capacitors, With the insert pins 
and the IDC terminals passing through the printed circuit 
board. 

[0032] The loWer contact block is coupled at a loWer 
surface thereof to the printed circuit board, and includes a 
plurality of through holes formed at positions corresponding 
to the IDC terminals, and front and rear rib Walls provided 
to be higher than the IDC terminals passing through the 
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through holes and be loWer than the front surface of the 
housing, so that the loWer contact block is slidably coupled 
to the housing along the coupling guide part thereof. 

[0033] The upper contact block includes an upper plate 
having a siZe suitable for covering the loWer contact block, 
and side plates having terminal insert holes so that the IDC 
terminals are inserted into the terminal insert holes, so that 
the upper contact plate divides Wires of the UTP cable 
introduced through a rear portion of the upper contact block, 
and connect the Wires to the IDC terminals. 

[0034] Each of the insert pins includes an insert part 
having a length Which is suitable for passing through the 
printed circuit board, a protruding stop part stopped by an 
upper surface of the printed circuit board, and a bent part 
provided on an upper end of the stop part. Further, the insert 
part of each of the insert pins passes vertically through an 
associated pin contact hole of the printed circuit board to be 
connected to the transmission line, the stop part of each of 
the insert pins is stopped by the upper surface of the printed 
circuit board in such a Way as to be in surface contact With 
the printed circuit board, and the bent part of each of the 
insert pins is bent toWard the rear portion of the housing and 
is inclined at a predetermined angle to be in surface contact 
With a terminal of the modular plug. 

[0035] Further, the coupling guide part of the housing 
comprises a “U”-shaped plate Which is open at an upper 
portion thereof, With locking holes and slide grooves being 
formed on rear portions of side Walls of the coupling guide 
part. The insert pin locking plate has a height Which is 
suitable for accommodating a length of the stop part of each 
of the insert pins, and is positioned to be perpendicular to the 
front surface of the housing, With pin guide grooves having 
different depth being provided on a rear portion of the insert 
pin locking plate in such a Way as to be staggered. Prefer 
ably, deep pin guide grooves and shalloW pin guide grooves 
are formed to be staggered. 

[0036] Preferably, the printed circuit board comprises 
three substrates and four patterned layers, transmission lines 
extending from the insert pins to the IDC terminals are 
formed on an upper surface of an upper substrate and a loWer 
surface of a loWer substrate, and the ?rst compensating 
capacitor for compensating the ?rst parasitic capacitance 
generated in the insert pins and the second compensating 
capacitor for correcting phase mismatch due to compensat 
ing capacitance and parasitic inductance are provided on 
upper and loWer surfaces of a middle substrate. 

[0037] TWo roWs of insert pins pass through pin contact 
holes formed in a front portion of an upper surface of the 
printed circuit board in such a Way as to be spaced apart from 
each other in front and rear directions in a ZigZag manner, 
and tWo roWs of IDC terminals pass through terminal 
contact holes formed in left and right sides of a rear portion 
of the upper surface of the printed circuit board. 

[0038] Each of the IDC terminals includes a contact part 
having a length Which is suitable for passing through an 
associated terminal contact hole of the printed circuit board, 
a terminal body extending from the contact part, having a 
locking part Which protrudes to a side of the terminal body, 
and having a siZe to be accommodated in an associated 
through hole of the loWer contact block, and a cutter 
provided on an upper end of the terminal body and com 
prising tWo blades. 
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[0039] The lower contact block integrally includes locking 
hooks protruding from both side surfaces thereof, and 
engaging With the locking holes of the housing, a protruding 
guide part vertically provided on an inner surface of the front 
rib Wall, a loWer cable insert hole formed in the rear rib Wall, 
and having a siZe to alloW the UTP cable to be introduced 
through the rear rib Wall, an upper block guide vertically 
formed on an inner surface of the rear rib Wall, and a block 
locking part provided at a position around the upper block 
guide, and engaging With a detachable hook of the upper 
contact block. The loWer contact block includes a plurality 
of through holes, the siZe of an outlet of each of the through 
holes being set to alloW the cutter of each of the IDC 
terminals to pass through the outlet and alloW the locking 
part of the terminal body of each of the IDC terminals to be 
stopped by the outlet. 

[0040] Further, the upper contact block includes the upper 
plate comprising a bent surface Which is concave at an upper 
surface thereof, a protective cover protruding from a front 
end of the upper plate, a guide groove vertically formed on 
a front surface of the upper contact block, the detachable 
hook provided on a rear portion of the upper contact block, 
and locked to the block locking part of the loWer contact 
block, an upper cable insert hole formed in a rear surface of 
the upper contact block so that the UTP cable is inserted into 
the upper cable insert hole, Wire insert holes formed on 
loWer portions of both side plates of the upper contact block 
in such a Way as to be perpendicular to the terminal insert 
holes, so that the Wires of the cable inserted into the cable 
insert hole are inserted into the Wire insert holes in diagonal 
directions, and a protrusion protruding from a loWer surface 
of the upper plate, and dividing the Wires of the introduced 
UTP cable, to be inserted into the Wire insert holes. 

[0041] Therefore, the modular jack according to the 
present invention is constructed so that the printed circuit 
board having the insert pins is coupled to the loWer contact 
block, the loWer contact block having the printed circuit 
board is mounted to the rear portion of the housing, and the 
upper contact block is mounted to the upper portion of the 
loWer contact block, so that the Wires of the UTP cable Wire 
are pressed to be electrically connected to the IDC terminals. 
Further, the length betWeen the insert pins and the holes of 
the printed circuit board becomes short, so that the parasitic 
inductance generated in the plug and the insert pins is 
minimized, thus minimiZing initial near-end crosstalk in the 
high-frequency area, and canceling the crosstalk using the 
compensating capacitor, therefore being useful in the high 
frequency area. Further, the Wires of the UTP cable can be 
connected to the rear surface of the modular jack Without use 
of an IDC connection tool, thus alloWing Workers to easily 
conduct a cabling operation. A soldering process is not 
implemented, so that contact failure is reduced, thus increas 
ing ef?ciency When being used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] The above and other objects, features and advan 
tages of the present invention Will be more clearly under 
stood from the folloWing detailed description taken in con 
junction With the accompanying draWings, in Which: 

[0043] FIG. 1 is an exploded perspective vieW shoWing an 
example of a conventional modular jack; 
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[0044] FIG. 2 is a vieW illustrating a connector of the 
conventional modular jack in a sectional vieW and an 
equivalent circuit diagram; 

[0045] FIG. 3 is an equivalent circuit diagram, When a 
high-frequency signal is applied to the conventional modular 
jack; 

[0046] FIGS. 4a and 4b are an exploded perspective vieW 
and a perspective vieW, respectively, shoWing the preferred 
embodiment of a modular jack, according to the present 
invention; 

[0047] FIGS. 5a and 5b are perspective vieWs shoWing 
the preferred embodiment of an insert pin and an IDC 
terminal, according to the present invention; 

[0048] FIG. 6 is a vieW illustrating a connector of the 
modular jack, according to the present invention, in a 
sectional vieW and an equivalent circuit diagram; 

[0049] FIG. 7 is a Smith chart representing the progress 
direction of a real number part and an imaginary number part 
of crosstalk, according to the present invention; 

[0050] FIG. 8 is an exploded perspective vieW shoWing 
the preferred embodiment of a printed circuit board, accord 
ing to the present invention; 

[0051] FIGS. 9a to 9d and FIGS. 10a to 10d are circuit 
diagrams shoWing the preferred embodiment of a crosstalk 
canceling pattern formed on the printed circuit board, 
according to the present invention; 

[0052] FIG. 11 is a vieW illustrating the coupling relation 
betWeen a loWer contact block and the IDC terminal, accord 
ing to the present invention, in a perspective vieW and a 
partial sectional vieW; and 

[0053] FIG. 12 is a plan vieW shoWing the loWer portion 
of an upper contact block, according to the present inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0054] Hereinafter, the preferred embodiments of the 
present invention Will be described in detail With reference 
to the accompanying draWings. 

[0055] FIGS. 4a and 4b are an exploded perspective vieW 
and a perspective vieW, respectively, shoWing the preferred 
embodiment of a modular jack, according to the present 
invention, and FIGS. 5a and 5b are perspective vieWs 
shoWing the preferred embodiment of an insert pin and an 
IDC terminal. 

[0056] As shoWn in the draWings, a modular jack 100 
according to this invention includes a housing 110 into 
Which a modular plug 2 is inserted, and a connector Which 
is detachably mounted to the rear surface of the housing 110. 
In this case, the connector includes a printed circuit board 
130, a loWer contact block 140, and an upper contact block 
150. A plurality of insert pins 120 and IDC terminals 160 
pass through the upper surface of the printed circuit board 
130. The loWer contact block 140 is coupled to the printed 
circuit board 130, and is detachably mounted to the rear 
portion of the housing 110. The upper contact block 150 is 
coupled to the upper portion of the loWer contact block 140. 
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[0057] In this case, the printed circuit board 130 is elec 
trically connected to the insert pins 120 and the IDC 
terminals 160. The insert pins 120 are electrically connected 
to a transmission line of the printed circuit board 130 
through contact holes 134 formed in the printed circuit board 
130. In order to compensate for parasitic capacitance gen 
erated betWeen neighboring insert pins 120, a compensating 
capacitor 138 generating inverse-phase compensating 
capacitance is provided on the printed circuit board 130. 

[0058] Referring to FIGS. 4a and 5a, tWo-staged insert 
pins 120 are inserted into the contact holes 134 of the printed 
circuit board 130. In this case, each stage comprises 4 insert 
pins 120. Such an arrangement depends on the positions of 
the contact holes 134, and minimizes parasitic capacitance 
and parasitic inductance, Which are generated When a high 
frequency signal is applied. 

[0059] Each of the insert pins 120 includes an insert part 
121, a stop part 122, and a bent part 123. The length of the 
insert part 121 is set to pass through the printed circuit board. 
The stop part 122 having the shape of a rectangular plate is 
stopped by the upper surface of the printed circuit board. The 
bent part 123 extends from the upper end of the stop part 
122. Further, the insert part 121 of each insert pin 120 
vertically passes through an associated contact hole 134 of 
the printed circuit board, and is connected to transmission 
lines 137a and 1371) such that a distance therebetWeen is 
shortest. The stop part 122 is in surface contact With the 
upper surface of the printed circuit board 130. The bent part 
123 is inclined to be in surface contact With a terminal of the 
modular plug, and is bent toWards the rear portion of the 
housing 110 at a predetermined angle. 

[0060] Thereby, since the insert pins 120 are connected to 
the terminal of the modular plug 2 Which is inserted into a 
plug insert hole 115 of the housing 110, and are connected 
to the printed circuit board 130 such that a distance betWeen 
the insert pins 120 and a patterned layer of the printed circuit 
board 130 is shortest, parasitic inductance generated at a 
position Where the modular plug 2 is connected to the insert 
pins 120 is minimized, thus canceling and minimizing 
near-end crosstalk. 

[0061] According to this invention, neighboring insert 
pins 120 are spaced apart from each other by a predeter 
mined distance in front and rear directions. Thus, as shoWn 
in FIG. 6, even though the insert pins 120 are pressed 
rearWards by the terminal of the modular plug 2, the 
neighboring insert pins 120 have different inclinations, so 
that they are not arranged in parallel to each other, but 
instead are staggered. Thereby, parasitic inductance A gen 
erated betWeen the neighboring insert pins 120 can be 
minimized. Further, the insert pins 120 according to this 
invention are vertically installed on the upper surface of the 
printed circuit board 130, so that the length of each insert pin 
120 is minimized, thus minimizing parasitic inductance B 
generated in the insert pins 120. 

[0062] FIG. 6 is a vieW illustrating the connector, accord 
ing to this invention, in a sectional vieW and an equivalent 
circuit diagram. As shoWn in the draWing, the connector is 
constructed so that the insert pins 120, each having a short 
length and a simple shape, are installed on one side of the 
printed circuit board 130. The insert pins 120 are inserted 
into the contact holes 134 of the printed circuit board 130 to 
be connected to a transmission line 137. Further, the com 
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pensating capacitor 138 is provided at a position around the 
insert pins 120 mounted on the printed circuit board 130, and 
generates inverse-phase compensating capacitance C so as 
to compensate for parasitic capacitance A generated betWeen 
the neighboring insert pins 120. As such, the compensating 
capacitor 138 is installed near the insert pins 120, thus 
minimizing the magnitude of the ?rst parasitic inductance B 
generated in the transmission line 137 Which is provided 
betWeen the insert pins 120 and the compensating capacitor 
138. Further, a second compensating capacitor 139 is addi 
tionally installed on the transmission line 137' betWeen the 
compensating capacitor 138 and the IDC terminals 160, 
more preferably, the transmission line 137' near the IDC 
terminals 160, so as to correct phase mismatch caused by the 
parasitic capacitance, the compensating capacitance, and the 
parasitic inductance, Which are generated in the front end of 
the transmission line 137'. 

[0063] That is, referring to FIG. 7, a Smith chart repre 
senting the progress direction of a real number part and an 
imaginary number part of crosstalk, according to crosstalk 
compensation, When a high-frequency signal is applied in 
the state Where the compensating capacitor 138 is not 
installed, a graph is formed in the loWer region of the Smith 
chart (before compensation). As such, if the imaginary 
number part is a negative number, it means that a capaci 
tance component exists. Next, When the compensating 
capacitor 138 is installed and the parasitic capacitor is 
eliminated, the graph moves upWards in the Smith chart and 
the real number part is decreased (after compensation). This 
means that parasitic capacitance is offset by the compensat 
ing capacitor 138 and direct-current resistance is reduced. 
HoWever, the modular jack cannot satisfy performance 
requirements for Category 6 simply by installing the com 
pensating capacitor 138, because impedance is not matched 
due to parasitic inductance generated in a high-frequency 
area, as described above. Thus, When the second compen 
sating capacitor 139 is installed near the IDC terminals 160, 
like the present invention, the graph in the Smith chart is 
moved to a region Which satis?es the performance required 
in the category 6. 

[0064] As described above, the present invention is char 
acterized in that the second compensating capacitor 139 is 
further installed behind the ?rst compensating capacitor 138 
so as to correct phase mismatch caused by parasitic capaci 
tance and parasitic inductance generated When a high 
frequency signal is applied to the modular jack 100. In this 
case, the second compensating capacitor 139 is installed as 
near the IDC terminals 160 as possible, thus compensating 
for parasitic inductance D generated in the transmission line 
137' betWeen the ?rst compensating capacitor 138 and the 
second compensating capacitor 139. 

[0065] As shoWn in the equivalent circuit diagram of FIG. 
6, a crosstalk canceling pattern for high-speed communica 
tions, according to the present invention, is formed such that 
the ?rst parasitic capacitance A, generated in the insert pins 
120, and the ?rst parasitic inductance B, generated in the 
transmission line 137 betWeen the insert pins 120 and the 
?rst compensating capacitor 138, are symmetrical to the 
second parasitic inductance D, generated in the transmission 
line 137' betWeen the ?rst compensating capacitor 138 and 
the second compensating capacitor 139, and second com 
pensating capacitance E, generated in the second compen 
sating capacitor 139 installed near the IDC terminals 160, 














